Developmental and photosynthetic regulation of δ-endotoxin reveals that engineered sugarcane conferring resistance to 'dead heart' contains no toxins in cane juice.
The phosphoenolpyruvate (PEP) carboxylase is regulated at the levels of transcription and post-translation in C4 plants in light and abundantly accumulates in leaf mesophyll cells. We report here developmental and photosynthetic regulation of stably accumulated Bacillus thuringiensis δ-endotoxin under the control of PEP-C promoter in transgenic sugarcane. In young leaves of plants, the transprotein is accumulated to 39% of the levels in mature leaves (135 ng mg(-1)), and is induced with the cell development, from base to tip. Nevertheless, these levels are decreased up to 99.98% in non-photosynthetic cells as cane matures, from top to bottom, suggesting the photosynthesis regulation of δ-endotoxin in cane cells. Further, transgenic plants are highly resistant to 'dead heart'. In these studies, Scirpophaga nivela larvae causing 'dead heart' were killed within one hour of release to the transgenic plants. Therefore, this report may be regarded as the first report that provides a better strategy for developing transgenic sugarcane lines with absolute protection against invading larvae and no toxin residues in cane juice.